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How many bears – and of what sort – 
should we follow (and for how long) if 
our objective is to quantify λ with some 
specified level of precision?  
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“After spending x dollars monitoring the 

population for y years, and applying the most 

state-of-the-art demographic methods, we 

have determined that the population is either 

going up or it’s going down…” 

λ = 1.02 (0.95 – 1.09) 
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How are bears are typically 
studied? 

Photo: Shannon Podruzny Photo: Courtesy IGBST 



How are bears are typically 
studied? 

Both photos: Steve Ard 



How many bears are typically 
followed annually? 

Study Area/species Females/yr Litters/yr Cubs/yr 

Yellowstone (griz) 23.0 5.1 6.8 

Montana (griz) 20.4 5.0 10.0 

Alaska (griz) 22.8 7.4 11.7 

B.C. (griz) 7.9 ? 2.9 

Alberta (black) 8.6 2.5 3.7 

Arkansas (black) 31.1 15.4 3.5 

Ontario (black) 35.9 11.9 22.8 

Florida (black) 22.8 ? 12.5 



How many years elapse before 
estimates of λ are produced? 

Study Area/species Years elapsed Source: 

Yellowstone (griz) 19-20 Schwartz et al. 2006 

Montana (griz) 6 Mace et al. 2012 

Alaska (griz) 11 Kovach et al. 2006 

B.C. (griz) 15 Hovey and McLellan 1996 

Alberta (black) 6 Hebblewhite et al. 2003 

Arkansas (black) 5-7 Clark and Eastridge 2006 

Ontario (black) 11 Obbard and Howe 2008 

Florida (black) 4-7 Hostetler et al. 2009 



How much uncertainty is typically 
present in vital rate estimates? 

Study Area/species Adult female 

survival 

Cub survival Fecundity 

Yellowstone (griz) 1.4%* 5.0% 7.8% 

Montana (griz) 2.2% 17.6% 12.3% 

Alberta (black) 12.7% 16.7% 23.1% 

Arkansas (black) 2.2%* 47.3%* 19.8%* 

Values are: SE/Mean (%) 
 
* = Process variance only 



Doak et al. 2005 

Adult females monitored/yr: 10 – 60 

Litters monitored: 15% to 100% of females 

Years considered in estimates: 2 - 20 





Lemons… 
 



0.90

0.95

1.00

1.05

1.10

1.15

1.20

1.25

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

9
0
%

 C
I 
(l

a
m

b
d

a
) 

Years of monitoring 

GYE  

n=10

n=10

n=20

n=20

n=30

n=30

Point estimate



0.80

0.85

0.90

0.95

1.00

1.05

1.10

1.15

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

9
0

%
 C

I 
(L

a
m

b
d

a
)

Years of monitoring

Hebblewhite black bears



0.00

0.05

0.10

0.15

0.20

0.25

0.30

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

W
id

th
 o

f 
9
0
%

 C
I 

Years of monitoring 

n=10

n=20

n=30

90% confidence intervals 



Lemonade… 
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